This study takes a second look at the "big-Wsh-little-pond eVect" (BFLPE) on a national sample of 769 gifted Israeli students (32% female) previously investigated by Zeidner and Schleyer (Zeidner, M., & Schleyer, E. J., (1999a). The big-Wsh-little-pond eVect for academic self-concept, test anxiety, and school grades in gifted children. Contemporary Educational Psychology, 24,. The reanalysis of the data, using HLM methodology, was designed to partition individual diVerences from aggregate group variance, as well as to test a number of focused hypotheses regarding the eVects of gender and gender-ratio in class on self-concept. With respect to self-concept, the BFLPE hypothesizes that it is better to be a good student in an average-ability reference group than to be a good student in a high-ability reference group. Prior studies explored the BFLPE comparing gifted students in diVerent educational contexts. Here, the BFLPE was exclusively investigated within special gifted classes. Results supported the BFLPE for academic self-concept. Furthermore, whereas girls' academic self-concept was negatively inXuenced by gender-ratio (percentage of boys in class), gender-ratio had no signiWcant inXuence on boys' academic self-concept.
Introduction
This study reports further analyses of a data set based on a national sample of gifted students, which was previously investigated by Zeidner and Schleyer (1999a , 1999b , 1999c , 1999d . In their investigation of the big-Wsh-little-pond eVect (BFLPE), Zeidner and Schleyer analyzed academic self-perceptions of gifted students in regular mixed-ability classes in addition to those in special gifted classes. The BFLPE hypothesizes that it is better for academic self-concept to be a big Wsh in a little pond (i.e., good student in a reference group of average ability) than to be a small Wsh in a big pond (i.e., good student in a reference group of high ability). Marsh and Parker (1984) proposed a social frame of reference model to explain the BFLPE. According to this model, self-perceptions in educational settings are largely shaped by the process of social comparison. With increasing ability level of a reference group (school, class, etc.) , students often compare themselves with high ability peers and are compared by their teachers with more intellectually able peers, which in turn aVects the feedback (e.g., grades) students receive. Thus, the likelihood for upward social comparisons with more able students, as well as the likelihood to get lower grades, increases with ability level of the reference group. This, in turn, results in lower academic self-perceptions (overviews see Köller, 2004; Marsh, 2005; Marsh & Craven, 2002) . The Wndings of Zeidner and Schleyer (1999a , 1999b , 1999c , 1999d supported the BFLPE. Although attending selective gifted classes is likely to cause feelings of pride and to improve academic self-concept (assimilation or "basking-in-reXected-glory"; Cialdini et al., 1976 ) the negative eVects of high-achieving environments due to the BFLPE seem to be stronger than positive assimilation eVects (see also Marsh, Kong, & Hau, 2000) .
Like most other investigations on the BFLPE for the gifted, Zeidner and Schleyer (1999a , 1999b , 1999c , 1999d have used diVerent educational context (e.g., regular versus special gifted classes) to operationally deWne the ability level of the respective reference group. Thus, ability level was deWned categorically by the two types of educational contexts. These authors found that the BFLPE held for low and high achieving gifted students and they concluded that attending selective educational settings, such as special classes for the gifted, leads to reduced academic self-concept for students of all ability levels (see also Marsh, Chessor, Craven, & Roche, 1995; Marsh & Rowe, 1996) . However, if the BFLPE holds for all ability levels, it should also be evidenced within special gifted classes because the dispersion of ability and achievement levels within the gifted group is suYciently broad to allow for such social comparisons (Lubinski, Benbow, & Morelock, 2000) . In fact, the BFLPE would appear to hold for the entire range of intellectual ability, and there should be no "threshold" eVect (e.g., a suYciently high level of individual ability that "immunizes" against the negative eVects of upward social comparisons). McCoach and Siegle (2003) , however, found that gifted underachievers and gifted achievers displayed comparably high academic self-perceptions. These authors discussed the possibility that self-perceptions of cognitive abilities are more inXuential for the formation of academic self-concept in gifted students than self-perceptions of academic achievements. Thus, a primary aim of this study was to test the tenability of the BFLPE within special gifted classes as the BFLPE has not yet been studied, to our knowledge, in special gifted classes exclusively.
Furthermore, the BFLPE is well documented when studying group level data for the eVects of grouping the gifted. However, there is only little empirical evidence detailing under what conditions and for whom the BFLPE will be of varying strength (see for example McFarland & Buehler, 1995) . That is to say, it is likely that there are individual or subgroup diVerences with respect to the extent that (gifted) students are inXuenced by the BFLPE. The investigation of the factors that are related to these diVerences is of high practical concern, shedding light on possible factors that inXuence the eVects of gifted ability grouping like achievement goals, general level of self-esteem, or presence or absence of encouraging environments (Dai, 2004; Plucker et al., 2004) . Another factor that is of considerable interest in the present study is the composition of gifted classes with respect to gender (gender-ratio). Given the frequently observed gender imbalance in gifted classes, a second aim of this study was to probe how this 'minority status' of gifted female students aVects academic self-perceptions. SpeciWcally, we set out to investigate whether genderratio in gifted classes has diVerential eVects on the self-concept of gifted boys and girls. This adds a new and relatively unresearched angle to the investigation of the eVects of ability grouping for the gifted, which may contribute to identifying optimal educational training options for this special group of students.
In contrast to prior reports published by Zeidner and Schleyer (1999a , 1999b , 1999c , 1999d , we did not focus on comparing gifted students in special versus regular classes in the present study. Instead, gifted students in special gifted classes of varying achievement levels were investigated. This analysis of the BFLPE within gifted students has not been conducted before. In addition, in contrast to Zeidner and Schleyer (1999a , 1999b , 1999c , 1999d , who separately examined either elementary school students (Zeidner & Schleyer, 1999a , 1999c or junior high school students (Zeidner & Schleyer, 1999d) , in the present study both groups were combined and analyzed together-statistically controlling for eVects of school type. Also, diVerent from the prior analyses on the Zeidner and Schleyer data set, we used hierarchical linear or multi-level analytic methodology in the present study. Use of multi-level modelling procedures allowed us to simultaneously consider both attributes of individuals and groups when analyzing eVects on individual outcome measures, primarily self-concept. Finally, in direct contrast to the initial analyses of the Zeidner and Schleyer data set, the present study looked at the eVect of class gender-ratio on selfconcept. To our knowledge, this question has not been heretofore addressed with respect to gifted classes.
The big-Wsh-little-pond eVect on self-concept

Academic self-concept
Most studies examining the BFLPE have focused on academic self-concept. A vast amount of empirical evidence has been garnered in support of the BFLPE for academic self-concept in students, across diverse educational settings, populations, and cultures (e.g., Marsh & Craven, 2002; Marsh & Hau, 2003) . The BFLPE has been repeatedly attested to in gifted student populations (e.g., Craven, Marsh, & Print, 2000; Marsh et al., 1995; Rindermann & Heller, 2005; Shields, 2002; Zeidner & Schleyer, 1999a) .
Typically, the BFLPE has been operationalized and assessed at the following two levels: (a) Individual level-operationalized by observing a positive relation between individual achievement and academic self-perceptions. In a comparison study of 26 countries, Marsh and Hau (2003) report a range of eVect sizes from 0.14 to 0.63 (M D 0.38) for the BFLPE at the individual level;
(b) Group level-operationalized by observing a negative relation between average achievement level of the reference group (e.g., class or school) and individual academic self-perceptions, when statistically controlling for the eVect of individual achievement on individual self-concept (eVect sizes ranged from ¡0.02 to ¡0.36, M D ¡0.21; Marsh & Hau, 2003) .
As noted previously, few studies, if any, have looked at the BFLPE within the gifted group or within special gifted classes.
The BFLPE has also been observed when new groups of students are formed and the social group and frame of reference is altered for students. A case in point is when new homogeneous ability groups are formed (e.g., special gifted classes) for gifted students previously studying in regular classes. In this case, previously high achieving students in regular classes become part of a reference group in which they may show only average achievement outcomes. However, the BFLPE may also be observed within stable learning groups, as is the case when the ability level of the reference group accelerates at a greater pace than the individual ability level of a speciWc student. Thus, a student can Wnd himself or herself increasingly becoming a 'little Wsh' as the surrounding pond grows increasingly bigger (c.f. Marsh, 1987 Marsh, , 1994 .
Social self-concept
The BFLPE does not typically hold for non-academic facets of self-concept, such as social self-concept (Marsh et al., 1995; Zeidner & Schleyer, 1999a) . Social self-concept is deWned as self-perceptions of one's social competence with respect to social interaction with others. Social self-concept tends to be derived from the assessment of one's social behaviour within a given social context (Markus & Wurf, 1987) . The vast majority of studies looking at the association between social self-concept and academic achievement report these two constructs to be unrelated (Ablard, 1997; Berndt & Burgy, 1996; Kelly & Jordan, 1990) . Relatively few studies document positive correlations between academic achievement and social self-concept (e.g., Wentzel & Erdley, 1993) . If a positive relationship between academic achievement and social self-concept is found, it may plausibly be accounted for by the mediating eVect of academic self-concept, particularly given the positive correlation between academic and social self-concept (Berndt & Burgy, 1996) . We would not expect a meaningful relationship between academic achievement and social selfconcept when controlling for academic self-concept. The positive correlation between social and academic self-concept can be explained with reference to models of self-concept, which assume that self-evaluations of more speciWc self-concepts (e.g., academic and social self-concept) can be located in a hierarchical structure on a level below general self-concept (e.g., Byrne & Shavelson, 1996; Shavelson, Huber, & Stanton, 1976) .
EVects of class gender-ratio on academic self-concept
All of the gifted classes investigated in the present study, based on the Zeidner and Schleyer data sets, were comprised of a greater proportion of males than females (as is typically the case for gifted classes in Israel), where the percentage of males per class ranged from 52% to 85%. Thus, in all classes, gifted females held varying degrees of 'minority status'. This unbalanced gender-ratio can be found in many programs for the gifted (Feldhusen & Jarvan, 2000) , especially in programs for the mathematically gifted (Lubinski et al., 2000) . To what extent does the observed gender-ratio imbalance inXuence academic selfperceptions? To our knowledge, there are no available studies that have investigated the eVect of gender-ratio in special gifted classes on academic self-perceptions. Therefore, we Wrst document Wndings on the related question of gender eVects of ability-grouping. We use social comparison theory as a theoretical framework to shed light on the foregoing question.
Gender eVects of ability-grouping
Empirical evidence on diVerential eVects of ability-grouping for boys and girls is sparse. Catsambis and colleagues (Catsambis, Mulkey, & Crain, 1999 , 2001 ) examined the eVects of gender and ability grouping in Mathematics and English in a large national sample. They found strong interactions for various eVects of ability grouping by gender and propensity for a high or low track (predicted by grades, standardized achievement scores, teacher evaluations, socio-economic-status, etc.). Female students with a propensity for a high track were more positively aVected by tracking than comparable males; females with a propensity for a low track were more negatively aVected by tracking than comparable males. The authors argued that because of the heightened sensitivity of girls to external cues, assimilation eVects of ability grouping might be more inXuential for girls than for their male counterparts. "An assimilation or reXected glory eVect accounts for high track females' higher self-concept and, correspondingly, low track females' lower self concept." (Catsambis, Mulkey, & Crain, 2001, pp. 87-88) . On the other hand, male students with a propensity for a high track were more negatively aVected by tracking, while males with a propensity for a low track were more positively aVected by tracking, thus providing support for the BFLPE. Assimilation eVects (reXected glory) and contrast eVects (BFLPE) might vary in strength as a function of gender group membership.
It has been documented that gifted girls, when compared to gifted boys, show less conWdence in their achievement potential (Kerr & Nicpon, 2003) . However, this might not be valid for those gifted girls who choose to participate in selective gifted programs. With respect to the Wndings of Catsambis et al. (1999 Catsambis et al. ( , 2001 , one would expect no gender diVerences or even higher academic self-perceptions of females in special gifted classes, when compared to males. In accordance with this expectation, Dai (2001) found that girls who attended a special school for students of high ability had a higher academic self-concept than boys who attended this school.
Gender, gender-ratio and social comparisons in gifted-classes
As outlined above, self-perceptions in educational settings are largely shaped by the process of social comparison. Comparisons are typically carried out with others in the reference group who show some similarity on dimensions that are considered to be personally relevant in that particular situation (Festinger, 1954; Wheeler, Martin, & Suls, 1997) . Gender is important for identity formation; such dimensions are personally relevant even in situations in which gender is not assumed to be related to achievement (Suls, Gaes, & Gastorf, 1979) . Various studies revealed that people prefer same-sex social comparisons (e.g., Major & Forcey, 1985) . This also holds for students in academic settings (Blanton, Buunk, Gibbons, & Kuyper, 1999; Wheeler & Miyake, 1992) . Möller and Köller (1998) found that this preference for same-sex comparisons was independent of school subject (Math or English as a Foreign Language). Thus, it can be assumed that gifted females mostly refer to comparisons with other gifted females in their class when forming their academic self-perceptions. Therefore, it is worthwhile to have a closer look at this particular group. Since gifted females are the minority in many programs for the gifted (Feldhusen & Jarvan, 2000) , it can be assumed that females in special gifted classes represent a highly selective group.
A number of possible explanations may be oVered for the frequently observed diVerential representation of males and females in gifted classes-in favour of males. Kerr and Nicpon (2003) documented that performance on standardized achievement tests-which are often part of selection procedures for gifted programs-favours boys at the highest levels of achievement. Second, many selection procedures for special gifted programs include teacher nominations, which may suVer from some unknown degree of gender bias in favour of boys (Busse, Dahme, & Wieczerkowski, 1986; Gagné, 1993) . Third, gifted girls, more so than gifted boys, frequently conceal or hide their intellectual capabilities and potential cognitive abilities in order to avoid the costs incurred by being diVerent from other students in their school (Kerr & Nicpon, 2003; Reis, 1998) . This, in turn, decreases the likelihood of being identiWed as gifted and participating in gifted programs. Fourth, some studies have documented that parents tend to be more overprotective of their daughters than of their sons (e.g., Carter & Wojtkiewicz, 2000; Muller, 1998) , which might decrease the probability that parents choose competitive settings for their daughters, such as special gifted classes.
Those girls who choose to participate in selective gifted programs-despite the many potential hurdles listed above-, are often particularly intellectually capable, highly motivated, high achievers, show multiple talents, and receive higher mean grades than gifted boys in the classroom (Freeman, 2004; Kerr, 1997; Lubinski & Benbow, 1992) . Therefore, the same-sex reference group for social comparisons of girls in special classes is one with very high standards, which could serve to heighten the BFLPE on academic self-perceptions.
In addition, the group constellation (say, classroom) in which students Wnd themselves often inXuences which dimensions are particularly salient when they make social comparisons: People will focus on whatever aspects of themselves are most salient or distinct in a particular social setting (Markus & Wurf, 1987) and they preferably describe themselves with respect to dimensions that are underrepresented in their reference group (McGuire & McGuire, 1988; Smith & Leach, 2004) . Since females are the minority in the special gifted classes examined in the present study, it can be assumed that for females, as compared to their male counterparts, gender is perceived to be relatively more salient. Societal beliefs and related gender stereotypes still view males as outperforming females in many academic achievement areas (e.g., Herbert & Stipek, 2005; Lips, 2004) . This is documented in research concerned with self-and other estimates of intellectual abilities. A typical Wnding is that males give higher mean estimates than females for their logical, mathematical, and spatial intelligences (Bennett, 2000; Holling & Preckel, 2005) , while females give higher mean estimates than males, of their musical and interpersonal intelligences (Rammstedt & Rammsayer, 2000) . If the minority status of girls in special gifted classes activates gender as a salient self-schema, related gender stereotypes might also be more active in the formation of self-perceptions. Last, but not least, the unbalanced gender-ratio, leading to the minority status of females in gifted classes, could be interpreted by females as an indication of a higher suitability of these classes for boys.
This study sets out to Wll a gap in BFLPE research by systematically investigating the eVect of gender-ratio in special gifted classes on academic self-perceptions. It is predicted that social comparisons with a high standard reference group would lead to a strong BFLPE for girls in gifted classes. At the same time, attending special gifted classes might lead to a stronger assimilation or 'basking in reXected glory' eVect (Cialdini et al., 1976) for females than for males. If so, a positive component of the assimilation eVect could counterbalance the negative eVects of high achieving contexts on individual academic self-perceptions. Also, those girls who attend selective classes are likely to be a highly selective and very intellectually capable group with high mean academic self-perceptions. In sum, there should be no or only small gender diVerences in academic self-concept for students in special gifted classes. But, as outlined, with increasing minority status, gender might be more inXuential in the formation of academic self-perceptions, and girls might think that the special class is more suitable for gifted boys. This consideration would lead us to expect lower academic selfperceptions among gifted female students with increasing minority status in class.
Research hypotheses
Based on the review of the literature, the following research hypotheses were tested in the present study:
(1) A signiWcant BFLPE will be observed for academic self-concept.
(2) No signiWcant BFLPE will be observed within gifted student classes for social selfconcept. (3) Gifted boys and gifted girls studying in special gifted classes will report a comparable academic self-concept. (4) Social self-concept and academic achievement are usually found to be unrelated.
With reference to hierarchical models of self-concept we expect that if a positive relation between social self-concept (SSC) and academic achievement (AA) is found it can be explained by a mediating eVect of academic self-concept (ASC): ASC will mediate the relationship between SSC and AA (AA ! ASC ! SSC). (5) Class gender-ratio is hypothesized to impact on academic self-concept. SpeciWcally, when comparing academic self-concept of students across gifted classes diVering in gender-ratio, academic self-concept of girls will decrease with increasing percentage of boys in classes.
Method
Participants
Data for this study are based on a national sample of 1317 elementary (grades 4-6) and 1179 junior high school (grades 7-9) students in Israel.
1 Placement test scores, originally used for screening students for special programs for the gifted, were made available from the Ministry of Education for a subset of the sample (n D 482). The special students had median percentile scores of M D 90.19 (SD D 11.86) . From the total sample of 2497 intellectually gifted students, a subgroup of those students who attended special homogeneous classes for the gifted was drawn (N D 789) .
This subsample comprised of almost the entire population of gifted students enrolled in special homogeneous full-time gifted classes in the given age groups that were targeted in this study (37 classes). Following the suggestions of Felson and Reed (1986) , classes including less than 10 students were not integrated in our multi-level analyses. This selection criteria resulted in analyzing 33 classes with a medium class size of about 23 students (M D 22.62; SD D 5.56). Of these 769 students, 330 were drawn from elementary school and 439 were drawn from junior high schools. The ratio of males to females was about 2:1 (31% females). Table 1 shows the sample distribution by grade level and gender.
Variables and measures
Demographic and psychological data were gathered by questionnaires that were group administered in gifted classrooms. The following variables were assessed and analyzed in the course of this study:
Self-concepts
Academic self-concept was assessed by a 12-item Likert type scale patterned after selected items from the experimental Hebrew translation (Zeidner, 1995) of the Academic Self-Concept subscale of Bracken's Multidimensional Self-Concept Scale (MSCS; Bracken, 1992) . The items were translated with permission of the publisher. Bracken (1992) In the present study, students evaluated themselves on a four-point scale (1 D strongly disagree, 4 D strongly agree) on items gauging various facets of learning, academic compe- tence and scholastic performance (e.g., "Most teachers seem to like my school work", "I am bright and learn things easily"). The subscale internal consistency reliability coeYcient ( D 0.85) was satisfactory in the present sample. Social self-concept was assessed by a scale comprised of 12 self-report items, also taken from the Hebrew rendition of Bracken's Multidimensional Self-Concept Scale (MSCS; Bracken, 1992) . The items were translated with permission of the publisher. Bracken reported a high internal consistency of the social self-concept subscale of the MSCS ( D 0.90; range: 0.88-0.92 across grade levels 5-12; N D 2510; 52% females). Concerning the social self-concept scale, Bracken refers to several of his studies which strongly report the validity of this scale. For example, he found signiWcant correlations with self-concept of opposite-sex relations (r D .59), self-concept of same-sex relations (r D .48), and a weak correlation with general school self-concept (r D .23)-each assessed by the respective scale of Marsh's (1990) Self-Description Questionnaire-II. Further, the correlation of r D .44 between the social and academic self-concept scales of the MSCS (Bracken, 1992) indicates some commonalities of these scales. However, the size of the correlations also shows that both constructs can be diVerentiated from each other when using the MSCS subscales.
In the present study, students evaluated themselves on a four-point Likert scale (1 D strongly disagree, 4 D strongly agree) on items including, "I have many friends" or "People don't pay much attention to me". The subscale internal consistency reliability ( D 0.87) was satisfactory in the present sample. An exploratory principle-axis factor analysis of the combined 24 items comprising the two self-concept scales, followed by varimax rotations, yielded two orthogonal factors, academic and social self-concept, accounting for 27% und 12% of the total variance, respectively. Item loadings ranged from 0.32 to 0.67 for the academic scale and from 0.48 to 0.77 for the social scale. In each case, items loaded substantially higher on their target factor than on their non-target factor.
Scholastic achievement
Students' end of year grades were gathered for two consecutive years in the following three cardinal school subjects in the Israeli school system: Mathematics, English Language, and Biblical Literature. Subject grades, gleaned from student records, were based on the conventional numeric grading scale employed in Israeli schools, ranging from 0 to 100, with higher values indicating better achievement. The mean score of two consecutive years in all three subjects was taken as a measure of scholastic achievement. Reliability of grading was comparable across grade levels (Cronbach's of grades of two consecutive years in all three subjects: elementary D 0.79, junior high D 0.81). Also, variance of grades was comparable across grade levels (mean score of two consecutive years in all three subjects: elementary versus junior high; F(1,731) D .43, p D .51). Academic achievement scores, partitioned by grade level and gender, are shown in Table 1 .
Procedure and data analyses
Demographic and individual diVerences data were collected via self-report instruments that were group-administered to students during regular classroom period. Students' grades were obtained directly from students' school records. Because both individual and group level variances were considered in the present study, we used multilevel analysis via hierarchical linear modelling (Raudenbush & Bryk, 2002) .
The analyses were implemented via HLM™ 5 (Raudenbush, Bryk, Cheong, & Congdon, 2001 ). This statistical tool allowed us to simultaneously model the eVects of individual data and data aggregated across groups. For individual data, the eVects of achievement and gender on academic self-concept were investigated; for data aggregated across groups, we examined the eVects of mean achievement class levels and class gender-ratio on academic self-concept. For the investigation of the eVect of these individual and group variables on social self-concept, academic self-concept was added as an independent variable on an individual level. For purposes of HLM analyses, all outcome and predictor variables on both the individual and class levels were standardized (M D 0, SD D 1) across the entire sample (see Aiken & West, 1991) . Product terms were used to test interaction eVects. In constructing the product term, we used the product of individual (z-score) standardized variables. The product terms were not restandardized. Unstandardized weights are reported in the results section. Because all outcome and predictor variables were standardized, these unstandardized weights correspond to standardized weights for all but the product (interaction) variables.
Independent variables were cumulatively aggregated both for the analyses of academic self-concept and social self-concept. Integrating independent variables, step by step, allows us to investigate how the integration of the variable inXuences the eVects of previously integrated independent variables on the outcome variable.
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With academic self-concept as dependent variable, three models were computed. Taking social self-concept as dependent variables, four models were computed. The models (1)- (4) included an increasing number of independent variables: (1) achievement outcomes at an individual and class level; (2) gender at an individual level, as well as gender-ratio in class; (3) cross-level interaction between gender at an individual level and gender-ratio in class (to test if boys and girls are diVerentially inXuenced by gender-ratio in class); (4) academic selfconcept at an individual level (for testing the assumed mediation-mechanisms on the dependent variable social self-concept). All HLM-models were run a second time while controlling for the eVects of class membership in either elementary school or junior high school on self-concepts. This was achieved by including a dummy-coded variable which coded this membership at the individual level. Because inclusion of this variable did not change the results substantially for both academic self-concept and social self-concept, only the results for the analyses without this dummy variable were reported in the next section. Table 1 shows the sample distribution by grade level and gender as well as information on mean class size and mean achievement level by grade level and gender. Gifted girls received signiWcantly higher school grades than gifted boys, on average (t D 3.09, p < .01), although the eVect size was rather small (d D ¡0.24). EVect sizes, by grade, are largest for grade levels 8 and 9. Contrast among gender group means indicated that gifted boys and girls were not reliably diVerentiated on either academic or social self-concept (girls/boys academic self-concept: M D 3.00/2.99, SD D 0.42/0.42, d D 0.02; girls/boys social self-concept: M D 3.22/3.15, SD D 0.52/0.49, d D 0.14). Academic self-concept was positively related to both social self-concept (r D .37, p < .01), and achievement (r D .46, p < .01). A weak, but signiWcant, correlation was found between academic achievement and social self-concept (r D .14, p < .01). Tables 2 and 3 document the results of the HLM analyses. As predicted, when academic self-concept served as the dependent variable (see Table 2 ), the BFLPE was replicated in Table 2 Results of multi-level-analysis: EVects of individual achievement, class achievement, gender, and gender-ratio (% boys in class) on academic self-concept Notes. All outcome and predictor variables on individual and class level were standardized (M D 0, SD D 1) across the entire sample, so that unstandardized weights which are reported in the table correspond to standardized weights. The product terms were not restandardized and consequently unstandardized weights are reported concerning the interaction term. Gender was scaled as follows: females D 0, males D 1. Interaction term Gender £ gender-ratio 0.10 <.01 Table 3 Results of multi-level-analysis: EVects of individual achievement, class achievement, gender, and gender-ratio (% boys in class), and academic self-concept on social self-concept
Results
Notes. All outcome and predictor variables on individual and class level were standardized (M D 0, SD D 1) across the entire sample, so that unstandardized weights which are reported in the table correspond to standardized weights. The product terms were not restandardized and consequently unstandardized weights are reported concerning the interaction term. Gender was scaled as follows: females D 0, males D 1. the HLM analysis. Accordingly, individual achievement was positively related to academic self-concept. Furthermore, when controlling for the latter eVect, mean class achievement level was negatively related to academic self-concept (Table 2 , Model 1). Both eVects were quite strong ( individual level: 0.57; class level: ¡0.22). Also, there was a small but signiWcant main eVect for gender: When controlling for individual and group achievement, gifted boys showed higher mean values for academic self-concept than their gifted girl counterparts (Table 2 , Model 2). Whereas class gender-ratio had no signiWcant main eVect, a signiWcant interaction was observed between gender and gender-ratio (Table 2 , Model 3).
For the interpretation of this interaction see Fig. 1 , showing the level of academic self-concept (y-axes) in relation to gender-ratio in class (x-axes) for boys (squares) and girls (triangles).
The relative size of the squares and triangles indicates the number of male and female students showing the corresponding combination of gender-ratio in class and academic self-concept; the bigger the sign, the more students there are that show the corresponding combination. The lines represent mean values of girls' (dotted line) and boys' (continuous line) academic self-concept. Note that the course of the lines can be interpreted but not their absolute values due to the fact that variability between classes in achievement has not been controlled for. That is, one cannot say that girls have higher or lower mean values than boys. Fig. 1 suggests that boys' academic self-concept was unaVected by gender-ratio because the line has a horizontal course, while girls' academic self-concept decreased with an increasing proportion of boys in class. Fig. 1 . Level of academic self-concept by gender-ratio depicted separately for boys and girls. Notes: The relative size of the signs indicates the number of students showing the corresponding combination of gender-ratio in class and academic self-concept; the bigger the sign the more students show the corresponding combination.
As hypothesized, no BFLPE was found for social self-concept (see Table 3 ). Social selfconcept was positively related to individual achievement, but was not related to mean class achievement level (Table 3 , Model 1). Adding both gender and gender-ratio into the predictor stock of the model did not change this Wnding. Both gender and gender-ratio showed no signiWcant eVects on social self-concept (Table 3 , Model 2). The interaction term (gender £ gender-ratio) was not statistically signiWcant and did not change the pattern of results found in Model 2 (Table 3 , Model 3). We expected that the relationship between achievement and social self-concept was mediated by academic self-concept and our results supported this hypothesis: When adding academic self-concept to the analysis there was a strong mediation eVect (Table 3 , Model 4). Academic self-concept showed a strong positive eVect on social self-concept ( D 0.40). When controlling for this eVect, the relationship between individual achievement and social self-concept not only vanished but even became negative. This result indicated that when controlling for academic self-concept and gender, individual achievement level bears a negative eVect on students' social self-concept.
Discussion
The present study investigated the eVects of achievement and gender-ratio on gifted students' academic and social self-concept. Based on social comparison theory, we expected negative correlations between achievement of the reference group and students' academic self-concept when statistically controlling for individual achievement (big-Wsh-little-pond eVect; BFLPE). Former studies that investigated the BFLPE for gifted students used educational contexts (e.g., special gifted classes versus regular mixed-ability classes) to operationally deWne ability level of the reference group. The BFLPE has not yet been documented exclusively within the gifted group or within special gifted classes, taking the respective achievement level of the class into account. Thus, the primary contribution of this study was to test the tenability of the BFLPE within special gifted classes. For social self-concept, no BFLPE was expected. Furthermore, we assumed that the relationship between social self-concept and achievement was mediated by academic self-concept.
A further aim of this study was the investigation of the inXuence of gender-ratio in gifted classes on academic self-perceptions. Little is known about possible factors that might moderate the extent to which the BFLPE aVects individuals or certain subgroups of students. We assumed that gender-ratio in class would aVect girls' and boys' academic self-perceptions diVerentially. Again, with reference to social comparison theory, we expected that genderratio has a negative inXuence on females' academic self-perceptions but not on males' academic self-perceptions. To our knowledge the inXuence of gender-ratio on students' academic self-concept in special gifted classes has not been studied before. Moreover, we investigated gender diVerences in academic self-concept and achievement. Ability grouping has been shown to have a more positive eVect for highly able girls that for highly able boys. Moreover, girls in special gifted classes can be assumed to be a very able group. Therefore, we expected no gender diVerences in academic self-concept for students in special gifted classes.
Big-Wsh-little-pond eVect
Using HLM, the BFLPE for academic self-perceptions was replicated within special gifted classes: Individual achievement was positively related to academic self-concept. Achievement of the reference group was negatively related to academic self-concept when controlling for the eVect at the individual level. Compared with the eVect sizes found in other studies, with unselected students in heterogeneous classrooms, the eVect size of mean class achievement on academic self-concept was of comparable size (in a comparison study of 26 countries, Marsh & Hau (2003) found a mean eVect size of ¡0.21, compared to an eVect size of ¡0.22 in the present study). The replication of the BFLPE within special gifted classes indicates that for students of very high ability, the achievement level of the reference group also plays a crucial role in the formation of academic self-perceptions. In other words, there seems to be nothing like a threshold for the BFLPE. In the present study, achievement level of the reference group was operationally deWned by school grades. It turned out that level of achievement was suYciently variable in various gifted classes to allow for reference group eVects.
Studies have investigated various possibilities to counter the negative eVects of social comparisons on academic self-perceptions. One promising approach is to have teachers use individual frames of reference when providing students with achievement-related feedback (instead of a social or achievement-criteria related frame of reference). Such an individual frame of reference employed by teachers, has been found to have positive eVects on students' academic self-perceptions, along with a variety of cognitive, motivational, and aVective variables on a class level (Köller, 2004) . It might be assumed that an individual frame of reference can reduce the negative eVect of an increasing level of class achievement on individual academic self-concept by reducing the amount of students' comparisons of individual achievement outcomes with those of other students in class.
As expected, the BFLPE did not hold for social self-concept. The gifted students' perception of their social competence was unaVected by achievement level of the reference group. However, we did Wnd a small positive correlation with individual achievement that indicated that students who earn better grades also give high ratings for their social standing. Individual achievement and social self-concept are typically found to be negligibly correlated and we hypothesized that the weak positive relation between achievement and social self-concept found in our study was mediated by academic self-concept. Using HLM, we found support for this hypothesis. However, when controlling for academic selfconcept and gender, the correlation between individual achievement and social self-concept not only vanished but even became negative. This unexpected Wnding suggests that for gifted students of comparable academic self-concept, social self-concept decreases with increasing individual achievement levels.
A number of explanations may be oVered for the foregoing observation. First, low social self-concept scores could reXect higher levels of social conXict. It is not implausible that gifted students-even when attending special gifted classes-pay a greater social cost in terms of negative stereotyping, labeling, and social exclusion, the more they stand out in their achievements (Coleman & Cross, 2000) . On the other hand, lower social self-concept scores, when accompanied by higher achievements, could reXect the social-emotional experience of being diVerent, particularly among the brilliantly gifted (Morelock & Feldman, 2003) . Unfortunately, the present study does not allow us to shed light on why higher achieving gifted students with similar levels of academic self-concept show a lower social self-concept. Further research is needed to address this intriguing issue.
Gender diVerences and gender-ratio
Females, in fact, tend to be the minority in many programs for the gifted, although there is little reason to believe a priori that giftedness is distributed diVerentially across gender groups. We argued that various hurdles may be responsible for this fact, including characteristics of the selection procedure. In the present study, the selection procedure (four steps: scholastic aptitude screening test, teacher nominations, advanced placement test, decision for or against gifted class carried out by parents and student) led to an unbalanced gender group distribution of approximately 70% males and 30% females. We assumed that those girls who made it into special gifted classes were a very able group; accordingly, gifted girls in this study were observed to earn higher grades than their gifted boy counterparts. Although it has been documented that gifted girls as compared to gifted boys, show less conWdence in their achievement potential (Kerr & Nicpon, 2003 ; for research on gender diVerences in self-concept see Marsh, 1989; Marsh, Trautwein, Lüdtke, Köller, & Baumert, 2006) , this might not be valid for those gifted girls who choose to participate in selective gifted programs.
In addition, attending a special class for the gifted might lead to a stronger assimilation eVect for girls than for boys. Accordingly, no gender diVerences in mean values for academic self-concept were found. However, when controlling for individual achievement and mean achievement of the reference group, we found gender diVerences in academic selfconcept. The HLM analysis demonstrates that for gifted girls and boys who earned similar school grades and are also parts of classes of similar achievement level, gifted girls reported lower levels of academic self-concept. Stated diVerently, females in the gifted classes earned better grades than males, but both genders reported a comparable mean level of academic self-concept. This Wnding could be interpreted as a strong BFLPE for gifted girls. Since students usually prefer same-sex comparisons, girls in special gifted classes as compared to gifted boys relate to a higher achieving reference group. Unfortunately, no social comparison measures were included into the presented study. Thus, we do not have direct evidence for our interpretations. Further research is needed to shed more light on the mechanisms of social comparisons associated with gender diVerences in academic self-perceptions in the context of ability grouping. Of note, our Wndings suggest that for the study of gender diVerences in academic self-concept, comparisons of group means might not be suYcient: gender diVerences in self-concept only become detectable when controlling for individual, as well as class achievement.
As expected, gender-ratio in gifted classes was found to have a negative eVect on gifted females' academic self-concept. With an increasing number of boys in class, the reported academic self-concept of girls decreased. Research on single sex-education showed that in male sex-typed domains like physics or mathematics single sex-education can be proWtable for the girls' academic self-concept (Hannover & Kessels, 2002; Stables, 1990) . However, results on single-sex education on academic self-concept are by no means consistent. For example, Rost and Pruisken (2000) when studying the eVects of coeducation versus singlesex schooling in all school subjects found no eVects of coeducation versus single-sex education. In addition, in the data set of the present study, all groups comprised more males than females so that gender and minority status were confounded. Thus, further research is needed in which gender-ratio in class is systematically varied to disentangle the inXuence of gender and minority status before making statements about causal relations. Moreover, with respect to generalizability of Wndings gifted classes in other social or cultural contexts as well as unselected, regular mixed-ability classes should be taken into account.
Based on the present Wndings, it would be premature to suggest speciWc guidelines for forming special gifted classes with respect to gender-ratio. In addition, the eVect sizes of gender and gender-ratio for explaining academic self-concept were rather small when com-pared to the eVect sizes for individual achievement or class achievement. Notwithstanding, the signiWcant interaction of gender and gender-ratio in explaining academic self-concept in special gifted classes might add to our understanding of diVerential eVects (individual and subgroup diVerences) of ability grouping. The investigation of such factors is of high practical concern (Marsh, Hau, & Craven, 2004) and we hope that our Wndings do initiate further research. With respect to our Wndings on the BFLPE, there is a vast body of empirical Wndings that supports the generalizability of the BFLPE to various educational settings and cultural contexts (see Section 2.1). Thus, it seems likely that the BFLPE can also be replicated within the gifted group in other social or cultural contexts.
In sum, the present study replicated the BFLPE for academic self-concept within special gifted classes. Furthermore, this eVect was demonstrated among gifted children when both individual and class variance was taken into consideration in the HLM. The BFLPE was not evidenced for social self-concept. Also, gender-ratio in gifted classes was found to have a negative eVect on gifted girls' academic self-concept, whereas gender-ratio had no inXuence on boys' academic self-concept. It is plausible that with increasing minority status (i.e., smaller percentage of girls in class), gender stereotypes might be increasingly inXuential in the formation of negative academic self-perceptions, evidenced in the lower academic selfconcept scores in female students. Future research might systematically vary class genderratio and take account of unselected, mixed-ability classes before deducing practical implications for the education of the gifted.
